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ABSTRACT

Twenty two medicinal plants that related in the use of Thai folklore medicine
were selected to evaluate bioactive activity in this study. Plants were extracted by water
and 95% ethanol. All medicinal plant extracts were tested for growth inhibitory effect
on pathogenic bacteria including Escherichia coli O157: H7, Pseudomonas aeruginosa,
Staphylococcus aureus, methicillin resistant S. aureus (MRSA), S. epidermidis,
Streptococcus pyogenes and Propionibacterium acnes by agar disc diffusion and broth
dilution methods. It was found that the ethanolic extract of Coscinium fenestratum and
Stephania venosa gave the highest antibacterial activity with inhibition zone ranged
from 8.3-50.0 mm. MIC and MBC values ranged from 0.03-125 mg/ml. Moreover,
four solvents including water, ethanol, methanol and dichloromethane were used to
extract and compare the efficacy of antibacterial activity. The result showed that the
methanolic extract of C. fenestratum gave the highest inhibitory effect with inhibition
zone ranged from 12.3-59.0 mm, MIC and MBC values ranged from 0.06-62.5 mg/ml
while dichloromethane extract of S. venosa gave the highest activity with inhibition
zone ranged from 10.3-45.3 mm, MIC and MBC ranged from 0.12-31.3 mg/ml.

Time-killing curves of efficacy of medicinal plants extracts revealed that the
ethanolic extract of Houttuynia cordata, Pseuderanthemum palatiferum and S. venosa
could inhibit growth E. coli O157: H7 by 100% within 4-6 hours while the ethanolic
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extract of P. palatiferum and S. venosa could inhibit growth of Ps. aeruginosa by 100%
within 6 hours. Moreover, the ethanolic extracts of C. fenestratum, Derris scandens,
Phyllanthus amarus, Senna alata and S. venosa could inhibit the growth of S. aureus,
S. epidermidis, St. pyogenes and P. acnes by 100% within 6-8, 4-10, 4-8 and 12-24
hours, respectively. Furthermore, these plant extracts also inhibited the growth of
MRSA isolate number 64, 72 and 80 by 100% within 4-10 hours. Bacterial cell
morphology was observed by Scanning Electron Microscope. It was found that the
ethanolic extracts of S. venosa could affect to S. aureus and E. coli O157: H7cell
morphology. However, both ethanolic extracts of C. fenestratum and S. venosa could
not affect to S. epidermidis, MRSA 64 and MRSA 80 cell morphology.

Ten isolates of Staphylococcus aureus was tested to confirm resistance ability
using oxacillin (1 pg) and cefoxitin (30 pg) disc susceptibility testing. It was found that
all ten isolates were resistance to both antibiotics and carried mecA gene (922 bp) when
detected by Polymerase Chain Reaction technique. The mutation in mecA gene was
conducted using nucleotide sequencing and showed that the nucleotide sequence of
these MRSA in this study was similar to the reference sequence with 100% identity
when compared to S. aureus subsp. aureus USA300_TCH1516 accession number:
CP000730.1.

The effect of ethanolic extracts of medicinal plant extracts on the expression of
S. aureus gene expression by Quantitative Polymerase Chain Reaction showed that the
ethanolic extracts of C. fenestratum and S. venosa could inhibit the mRNA level of
a- toxin gene (hla) in S. aureus by 12.76 and 7.38 folds, respectively.  Moreover,
ethanolic extract of S. venosa induced strong decrease of hla expression level in MRSA
80 by 2.65 fold. The ethanolic extract of C. fenestratum could reduce hla mRNA level
but the reduction was not statistical significant. The efficacies of extracts on the
expression of resistant gene in MRSA80 were also performed. It was found that the
ethanolic extract of C. fenestratum and S. venosa plant extracts induced a significant
decrease in mecR1 mRNA level by 1.97 and 1.79 folds, respectively. On the other
hand, both plant extract could increase the expression of mecl gene but the induction
was not statistical significant. However, the ethanolic extract of C. fenestratum

increased mMRNA level of mecA gene by 7.52 fold while the ethanolic extract of



S. venosa could not significant effect on mecA gene. Ethanolic extracts of
C. fenestratum and S. venosa affected nuclease A gene (nucA) in S. aureus by
significant increase of the mRNA level by 2.21 and 2.40 folds, respectively. In
addition, both extracts also increased nucA mRNA level by 7.57 and 3.59 folds in
MRSA 80. Moreover, the expression of penicillin binding protein 2a (PBP2a) was
also performed by Western blotting. It was found that the ethanolic extract of
C. fenestratum could inhibit the expression of PBP2a protein by 100 % when treating at
concentration of 3.13 mg/ml while the ethanolic extract of S. venosa at concentration of
0.39 mg/ml inhibited PBP2a expression by 59.62 %. Furthermore, the plants were
fractionated using partition and column chromatography methods. It was found that the
partial purified fraction of C. fenestratum and S. venosa had no significant different of
antibacterial activity from crude extract. After phytochemical screening testing,
alkaloids and phenolics were found as major bioactive compounds in C. fenestratum.
From GC/MS result, berberine was a major volatile compound in this plant. Moreover,
it was also found that alkaloids and phenolics were major bioactive compounds in

S. venosa.

Additionally, the ABTS assay showed that the aqueous extract of S. alata gave the
highest activity with TEAC value of 214.128 mg TE/g extract while the ethanolic
extract of Hiptage sp. showed significant highest with GAE value of 77.913 mg GAE/g
extract after determination by DPPH assay. In addition, the aqueous extract of
Stemona sp. gave the highest ferric reducing activity with EC value of 433.930 mg
FeSO4/ g extract when determination by FRAP assay. The total phenolic content using
Folin-Ciocalteau assay showed that the ethanolic extract of Hiptage sp. had the highest
total phenolic content with GAE value of 132.454 mg GAE/g extract. In the present
study, Pearson’s correlation coefficients were used to evaluate the correlation between
three antioxidant activities assay including ABTS, DPPH and FRAP assays and the total
phenolic content assay in 22 medicinal plants. It was found that ABTS, DPPH and total
phenolic content significantly correlated with each other while FRAP assay was not
correlated with ABTS and DPPH assay. Moreover, the aqueous extract of P. amarus
showed the highest percentage of protection activity against BSA protein damage which
was 87.06 % protection. Furthermore, the efficacy plants were fractionated using

partition and column chromatography methods. It was found that the partial purified



fraction of Eclipta prostrata and Hiptage sp. had significantly increased in antioxidant
activity higher than crude extract. From the phytochemical screening testing,
flavonoids and phenolics were found as major bioactive compounds in E. prostrata

while tannins and phenolics were found as major bioactive compounds in Hiptage sp.
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